Decreased brown adipocyte recruitment and thermogenic capacity in mice with impaired peroxisome proliferator-activated receptor (P465L PPARgamma) function.
Mice with a dominant-negative peroxisome proliferator-activated receptor gamma (PPARgamma) mutation (P465L) unexpectedly had normal amounts of adipose tissue. Here, we investigate the adipose tissue of the PPARgamma P465L mouse in detail. Microscopic analysis of interscapular adipose tissue of P465L PPARgamma mice revealed brown adipocytes with larger unilocular lipid droplets, indicative of reduced thermogenic capacity. Under conditions of cold exposure, the brown adipose tissue of the PPARgamma P465L mice was less active, a fact reflected in decreased uncoupling protein 1 levels. Analysis of the white adipocytes confirmed their normal cytoarchitecture and development, yet classical white adipose depots of the P465L PPARgamma mice had a striking reduction in brown adipocyte recruitment, a finding supported by reduced expression of UCP1 in the perigonadal adipose depot. Taken together, these data suggest that whole animal impairment of PPARgamma alters the cellular composition of the adipose organ to a more "white" adipose phenotype. Physiologically, this impairment in brown adipocyte recruitment is associated with decreased nonshivering thermogenic capacity after cold acclimation as revealed by norepinephrine responsiveness. Our results indicate that maintenance of oxidative brown-like adipose tissue is more dependent on PPARgamma function for development than white adipose tissue, an observation that may be relevant when considering PPARgamma-dependent strategies for the treatment of obesity.